At the end of the study period, rates of use of antenatal steroids and surfactant were lower than figures reported internationally. Similarly, the frequency of hypothermia at the neonatal intensive care unit admission was higher than the occurrence observed in developed countries.
INTRODUCTION
The fourth objective of the Millennium Development Goals is to reduce mortality of children aged under 5 years by two-thirds by 2015, compared to the levels of 1990. In Brazil, there has been a marked reduction in mortality in children aged under 5 years in the last three decades, with a reduction of 77% of deaths in this age group, overcoming the fourth goal of the millennium three years before the deadline 1 . In middle and high income countries, most deaths occur in the neonatal period, and of those, more than half in the early neonatal period. The main causes of neonatal deaths are premature birth, birth asphyxia, respiratory problems, and infections 2, 3 . The effective resuscitation of the newborn in the delivery room is one of the neonatal care practices that contributed to reduce deaths caused by suffocation 4 . A set of techniques -some as simple as maintaining body temperature of the newborn, and others more complex and requiring appropriate instruments, such as intubation -are part of the measures included in the newborn resuscitation process, which should be initiated in succession and following well-established guidelines 5 . Two other practices that contribute to the increased survival of newborns, especially premature infants, are the use of prenatal corticosteroids and the administration of surfactant. Respiratory distress syndrome (RDS) secondary to surfactant deficiency is a common complication of prematurity and a major cause of early mortality and sequelae in the medium and long term 6, 7 .
After careful evaluation of the child deaths in the 2004 birth cohort of Pelotas 8 , que which signaled stagnation of the infant mortality rate in relation to births in 1993 in that city 9 (COMAI) identified several problems in the care of pregnant women and newborn children, the most important being: low use of prenatal corticosteroids in pregnant women with preterm labor; low use of surfactant in the care of infants with gestational age of ≤ 34 weeks; and high frequency of hypothermia in newborns admitted to intensive care units (ICUs). As a result of this assessment, some recommendations were introduced in the period between 2005 and 2012 to improve care practices for pregnant women and newborns in order to reduce infant mortality in the city.
This study aimed to assess the adherence of health professionals to the recommendations proposed by COMAI by comparing the results of four indicators between 2004 and 2012, before and after, respectively, the implementation of a set of interventions promoted by COMAI in the city of Pelotas, Rio Grande do Sul.
METHODS
CharaCteristiCs of the City where researCh was Carried out and study design
The city of Pelotas is located in southern Brazil. It is a medium-sized city with 329,173 inhabitants and 205 inhabitants per km 2 , according to the Brazilian 2010 Demographic Census. Its population is predominantly urban (93.3%) and over 99% of births occur in any of the five city hospitals.
An uncontrolled before-and-after study was conducted, which evaluated the change occurred between 2004 and 2012 (before and after, respectively, implementation of the interventions proposed by COMAI), according to the frequency of the following process indicators 10 : use of prenatal corticosteroids, use of surfactant in premature newborns, presence of a pediatrician in the delivery room, and frequency of hypothermia in newborns on arrival to the ICU. Inclusion criteria for patients in each period were live birth in a city hospital and being admitted to the ICU at birth (Teaching Hospital of Universidade Federal de Pelotas and University Hospital São Francisco de Paula of Universidade Católica de Pelotas). Infants with any gestational age were included, and those with congenital malformations were excluded.
To study the indicators in 2004, the 2004 birth cohort data from Pelotas were used 11 . This study identified 4,231 live births in the city of Pelotas in the period from January 1 to December 31, 2004 (< 1% loss). Of these, 254 (82 newborns with gestational age ≤ 34 weeks) were admitted to the neonatal ICU at birth and were included in this study.
To study the indicators in 2012, all infants born to mothers from the city of Pelotas, that had to be hospitalized at birth in both neonatal intensive care units (NICUs) of the city mentioned above, between January 1 and December 31, 2012 (n = 275) were identified. Of these, 259 newborns were selected with complete records (117 infants with gestational age of ≤ 34 weeks).
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In 2004 and 2012, hospital records of admissions were evaluated, and the information was collected through a standardized instrument.
outComes
The outcome variables were frequency of prenatal corticosteroid administration to pregnant women in preterm labor with gestational age of ≤ 34 weeks (at least 1 dose); surfactant use (defined as the administration of at least 1 dose of surfactant to newborns with gestational age of ≤ 34 weeks); presence of hypothermia (defined as axillary temperature < 36°C on admission to the NICU) and the presence of a pediatrician in the delivery room (defined as care by a pediatrician to newborn at the time of birth).
Secondary outcomes considered were number of corticosteroid doses, number of surfactant doses, age at first surfactant dose, and axillary temperature on arrival in the NICU. Pediatrics Society, in the University Hospitals for all pediatricians who performed in the delivery room, including pediatric residents; and 3. measures were introduced to prevent hypothermia in newborns at admission in neonatal ICU, including encouraging the use of transport incubators in hospitals and in the Mobile Emergency Service (SAMU) for transportation between hospitals, as well as heating the delivery room at 26°C and the use of plastic bags for wrapping preterm infants.
other variables
Maternal variables were education; skin color; maternal age; number of prenatal consultations; smoking during pregnancy, defined as the consumption of at least one cigarette per day in any trimester of pregnancy; type of delivery; and hospital of birth.
Newborn variables were sex, birth weight, gestational age assessed by the date of last menstrual period, and Apgar at the first and fifth minutes of life. 
statistiCal analysis

RESULTS
After inspections were conducted in the two NICUs in the city of Pelotas in 2005, the late use of surfactant was found (it was administered after six hours of life in most cases), as well as the lack of, in one neonatal ICU, a routine doctor (neonatologist who is in the hospital daily and defines the techniques and behaviors). These issues were discussed in COMAI and communicated to the respective units. The two coordinators of the neonatal ICU of the city were COMAI participants, which enabled all COMAI recommendations to be transmitted to the respective services. Table 1 shows the characteristics of mothers and newborns hospitalized in NICU after birth, in 2004 and 2012. The infants who were hospitalized in 2012 were children of mothers with higher education, who went to less prenatal consultations, more frequently delivered by cesarean section, with lower gestational age and lower Apgar in the first minute of life than those who were hospitalized in 2004. Table 2 shows the frequency of the outcomes studied in neonates who were hospi- 
DISCUSSION
Improvements were observed in prenatal and neonatal care practices between the years of 2004 and 2012 in the city of Pelotas, Rio Grande do Sul. The use of corticosteroids administered to pregnant women at risk of preterm delivery increased by 65%. The use of pulmonary surfactant administered to premature newborns with RDS increased by 35% in the period, in addition to the evidence of earlier use in 2012. The frequency of infants with hypothermia on admission to NICU was reduced by about 20%, with a slight increase in the average temperature at admittance to the unit. No differences were observed for the presence of a pediatrician in the delivery room, which was already high in 2004 (93.7%), and the number of corticosteroids and surfactant doses administered.
An increase was observed in preterm newborns admitted in neonatal ICUs in the city (66.2 and 78.1% in 2004 and 2012, respectively). The prematurity estimates in Brazil in the period 2000 to 2011 were fairly stable, with a slight upward trend, which does not explain the increase observed in the study 13 . On the other hand, there was also an increase in the frequency of less than three prenatal visits among mothers of children hospitalized in NICU in the city for the period. Several authors have shown that neonatal mortality, the prevalence of low birth weight, and prematurity are related to inadequate care for pregnant women 14 . The use of prenatal corticosteroids induces lung maturity and decreases the frequency of necrotizing enterocolitis and intraventricular hemorrhage, contributing to reduce neonatal mortality and sequelae in newborns 6 . Studies by the Vermont Oxford Network in newborns with weight at birth between 501 and 1,500 g reported increased frequency of use of prenatal corticosteroids from 24% in 1991 15 to 76% in 2008 16, 17 . In this study, a considerable increase was observed in the frequency of use of prenatal corticosteroids in infants in this weight range, although without reaching the values given in international studies (45 and 67% in 2004 and 2012, respectively; data not shown). In Brazil, a study conducted by the Brazilian Neonatal Research Network, with data from hospital admissions from June 2004 to May 2005, found the use of prenatal corticosteroids in 54% of infants with gestational age of 26-34 weeks 18 . The results of this study show that although there was a significant increase in the prenatal use of corticosteroids, this proportion is even lower than that observed mainly in international studies. This simple practice is safe, effective, inexpensive, and has the proven capability to reduce neonatal mortality, and should be used universally among pregnant women at risk of preterm birth and gestational age of ≤ 34 weeks.
Scientific evidence of the beneficial effects of reported that surfactant administration in the first two hours of life reduced the risk of bronchopulmonary dysplasia (BPD) or death at 28 days. Clinical trials conducted recently showed that infants who used positive end-expiratory pressure (early PEEP) also showed a reduced risk of BPD and of mortality at 28 days 20 . Horbar et al. 21 reported that 77% of infants weighing between 401 and 1,500 g and with gestational age between 23 and 29 weeks received surfactant in 1998, increasing this use to 80% in 2000. The authors also reported a decrease in mean age at the time of administration of the first dose of surfactant, which went from 60 to 42 minutes during the study Currently, it is questionable whether the use of surfactant is better than less invasive alveolar recruitment techniques established at an early stage to reduce neonatal mortality and BPD. Clinical trials conducted more recently have shown that infants with gestational age between 25 and 28 weeks who used positive end-expiratory pressure (PEEP) early had lower frequency of intubation, fewer mechanical ventilation days, as well as reduced use of oxygen and decrease in mortality at 28 days compared with those who received treatment with surfactant 22 . These results are important, especially if we consider the material and technical resources that are required to perform intubation and maintain mechanical ventilation. Intubation at birth is not a simple procedure and should be avoided where possible, as the clinical deterioration of newborns is frequent after several ineffective attempts 23 .
Maintaining the temperature of newborns between 36.5 and 37.4°C, especially in premature infants, is a practice that should be applied at birth 24 . Several studies have found that procedures such as maintaining the delivery room temperature at a minimum of 26°C, drying the newborn, removing wet fields, wrapping the newborn in a pre-heated blanket and using radiant warmers or incubators for transportation to the NICU were effective to maintain the newborn's temperature higher and hence decrease the frequency of hypothermia 24, 25 . A study conducted by the Vermont Oxford Network reported that 28% of infants weighing 501-1,500 g were hospitalized with a body temperature below 36°C 16 . In this study, 65.3 and 50.0% of infants in this weight range were hospitalized with axillary temperature below 36°C, respectively, in 2004 and 2012. A study by Ventura et al. 26 found hypothermia in 66% of newborns admitted to the NICU. In this study, the frequency of hypothermia was 71% in 2004 and 59% in 2012. As shown, simple procedures to prevent hypothermia can contribute to improving infant mortality rates in NICUs.
Evidence shows that newborn care in the delivery room by trained health professionals can reduce neonatal mortality between 20 and 30%. When resuscitation techniques are performed, an additional reduction between 5 and 20% can be achieved -a decrease by 45% in deaths from neonatal asphyxia 27 . The need for resuscitation of the newborn at birth increases with gestational age and lower birth weight 17, 18 . In the delivery room, is essential that a professional trained to resuscitate the newborn when necessary is present, and that they remain present throughout the entire duration of care 28 . In this study, it was shown that since 2004, nearly all newborns had the presence of a pediatrician in the delivery room.
In short, improvements were observed in prenatal and neonatal care practices in the city during the study period. However, it cannot be said that these differences are directly or exclusively a result of recommendations made by COMAI. The design of the study does not rule out that the observed improvements in the care of newborns and pregnant women are due to secular trends in pre-and neonatal care practices. It is known, however, the period did not see the incorporation of new technologies and/or protocols that could be responsible for improving the quality of maternal and child care in the county. Another limitation of the study refers to the impossibility of knowing the actual number of women who should have received corticosteroids or the number of newborns who had the need to receive surfactant. Although the use of these practices has increased in the period, it is possible that mothers and babies in need of care have not received them. The main strengths of this study are the low data loss and the introduction of a set of measures to improve the care which involved internationally recognized validity procedures.
CONCLUSION
The results of this study provide evidence of improvements in prenatal and neonatal care practices between 2004 and 2012. However, the frequency of use of prenatal corticosteroids and surfactant administration are still less than optimal. Similarly, the frequency of hypothermia in newborns at admission to the NICU is still high. These results indicate the importance of regular and systematic assessment of the result of interventions with proven effectiveness. Despite advances in perinatal care, there is still a long way to go in the search for quality in prenatal and neonatal care.
